
Cumulative proportions of educational need units
Ranked by district wealth

Figure 2.--District wealth disparities

In Figure 2, district wealth is placed on the vertical axA. The

number of educational need unjts is placed on the horizontal,axis and

ranked in asCending order by wealth. Thus, the Gini index (G) can A

, viewed as an index for the disparities of district wealth. By the tame

40 notion, district revenue can be placed on the vertical axis against edu-
,

'cational neerunits in the horizontal line. The shift of the Lorenz
0

curve demonsteates the effect of the compositions of local revenue and

property tax rate. Holding pther.things constant, except tax rate, the

shift of the Lprenz curve can be vitwed as a result of variation of tax

rate among the school diste'icts. When state aid is added to district

revenue, the downward or upward movement can be:viewed as the effect of

the state aid distribution. Continuing this adding proceSs', OUS.

effects can be shown in`Figure 3.

Figure 3 jndicates the tax variation,effect (or districtrevenue

s

cOmponent effect) and s'tate aid diStrtbution effect. ..With repet to .?-
the tax variation effect,holding other thi gsconstant, the shift,of

the Lorenz curve toward- the 45,degree may inditate the high4'r
4

exerted in the poorer school, distri,Cts and- conversely the les.0er''tax

9
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=Gd-Gs F state aid.disx
tribu ion
effec

--Dt=Gw-Gd = tax variation
effect\or dis-

trict

compon nt,
effect

neeaCumulative proportioritof educational
Ranked in.ascending order by wealth

-

3.--TaX,varjation eTfect 'arid
'state aid'distribution effeCt°

Gs: Giiindex or the 'school ..revehde disparity
Gd: Gtrindex r Vie district, revenue disparity-

Gini index for the district wealth disparity.
Dt: tax variation effect on the reduction of di&trict-

revenue disparity
Ds: State aid distribution effect on the reduction of

school revenue'disparity

effort exerted in,the-rich school districts. -By the same token, if the

state aid iS allocated inversely in relation to district wealth, the

Lorenz cur ould be shifted upward toward the straight line,. This indi-

cates th effec of.state aid distribution on the reduction of schOol

revenue:disparity and of dependence Of School revenue upon district wealth.

Since the purpose of the study was to examine the effect of thanging the

state aid financiu system on school revenue equity, the effect of state

aid is the focus of Chapter V.

An alternative measure of fiscal neutrality &uggested by Michel Son

and Feldstein is touS.e regression analYsis. I kcOrding o FeldStein, the

wealth elaSticity ofschool &pending can serkie as a 'measure of the degree

9 7
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of wealth neutrality or non-neutrality that has been achieVed.
4

'In

Feldstein's regression, the lOg-linear relationship'between school

spending per educational need unit and wealth,per educational need &lit

was.applied. The relation can be written as follows:

'Log Ei = a 4- b, Log. Wi ui where:

a= an intercept
ui= a residual that is orthogonal

.to Log Wi

The parameter b measures wealth neutrality; complete wealth (or.fiscal)

neutrality requires b = 0, The large 'value of wealth elasticity '6 may

indicate the heavy dependence of school revende on district wealth. In

applying Feldstein's regression to the parallel regression analysis used

in Miner's social and economic factors 'study
5

and further .recommended by

'Michelson,6 'thecomplpent effect of school revenue ,can be tdentified.

4

Graphically, the parallel regression analysis can be expressed as follows:

wealth
districCrevenue, and state aid
district revenue

Figure 4. Parallel Regression analysis

Log (Wealth)

4
Martin S. Feldstein, "Wealth keutrality Ind Local,Choice in

Public -Education," The"American EConomic "Review (March 1975), p.

5J.11i.ner, Social and Economic Factors in S endin .for PUblic

Instruction (New York: Syracuse University Press,1963

6Stephan Michelson, "What is a 'Just' 'System for rinancing

Schools? An Evaluation of AlternatiVe ReforMs,"-Law and ContemOorary
Problems 38'(Winter-Spring 1974) :436-458.
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/

In the graph, the logarithmic transformation are applied to both

the depende;:it and the independent variables. The nature of the dependent

variables are changed4each time. First, wealth per educational need unit

,is re§ressed on'wealth'per educational need unit itself. The regression

line is the ling with 45 degrees. Secondly, diStrict revenue.is regressed

on wealth per educational need unit: -The wealth elasticity in the dis-.

trict revenue log-regressibn function may be less than 1.00; it all

depends upon the nature of the distribution of district revenue and the

- flctors affecting the.distribution. Thirdly, tate aid is added to dis-
b

triet revenue and regressed on wealth per educational need unit. The

. wealth elasticity in tfte state aid and district revenue function may be

less thaWthe, wealth el,Jsticity in the district revenue function.' It,

again, depends,Upon-the nature of the state aiddiStribution. If state

aid is allocated to the ditricts in inverse relation to district,wealth',

the'wealth efastitii'Y' in the state aid plus district revenue functions

/
would be lets thah the elasticity in the district revenue function. The

difference beyleen the wealth elasticity in the diStrict,revenue function

and the wea th elasticity in the state aid and district revenuefunctions
14-

can be viewed as-.the effect of the state aid distribution.

A

/9 summary, two statistical methods-were applied in this study to
.

meas re the permissible variance. 'These two.methods were (I) coeffici.ent

f/variation and (2) thelMcLoone'index. .The former focuses on the entire

distribution Of school revenut, while the latter focuses on the distribu-
/

tion.below the median.. For the criteria of fiscal neutrality, the Gini

index and regressiOn analisis were applied to the data. The Gini index

measured a concentration of'frequency distribution of school revenue in

-relation to district wealth, while the regression.method measured the'

degree of dependence of school'reveftue upon di;trict wealth.

9 9



'CHAPTER V

RESULTS,,SUMMARY,"CONCLUSIONS, AND
FURTHER RESEARCH RECOMMENDATION'

This chapter presen,ts a detailed, description of the results from

sta't,lstical analysis which applied the evaluatiVe criteria established in

Chapi)qr I to the three years' data for Illinois, Michigan, and Kansas.

The statistical results. are reported in two sections: (1) Permissible

Variance criteria and (2) Fiscal Neutrality criterla. Un'der each'cri,-

teria, two statistical analyses were applied to the data, and t'he results

for each statistical analysis will be discussed in tUrri Finally,-this

A

4111

chapter'includes a summary of evaluativg statements provided within the

limitationof this study and a recommendation fdr further research.

Before prAntation Of the results, it should be stressed that the 1973

reforms have four year.phase-in periods in Illinois and.three year phase-
. .

in periods in Michigan., The results shown in the following sections are

short-run resUlts which contained only,the first two years of the reform

and may well not be the.end result of the reform.

Permissible Variance Criteria

As indicated in Chapter I, two statistical mgthods were employed

under this criteria in computing the variance of school revenue distribu-

tion within a 'state. The first method is "coefficient of variation,"

which focuses on the entire distributi41 of school revenue. The second

method is the McLoone index which requires a focus not upon the entire

distribution but rather upon the distribution below the median school
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1

revenue. The results of these two methods will,be examined in the fol-

lowing subsections: (1) coefficient of 'variation and (2),MoLoone index.

Coefficient of Variation

The results of the coefficient of variation are presented for

Illinois, Michi.gan, and Kansas, respectively. (
The Results for Illinois. Table 5 provides the data for the ,coef-

ficient of variation for the elementary school districts in the Staty of.
5

Illinois.

' TABLE 5

PERMISSIBLE VARIANCE CRITERION: COEFFICIENT OF VARIATION
FOR ILLINOIS,ELEMENTARY SCHOOL DISTRICTS

. to -4
1972-13 -:1973-74 1974-75

District Wealth 94.9282 95.3301 97.0810
District Revenue 65.3955. 64.9081 66.7358
District Revenue.and

Aid 29.4404 State 26.9674 28.2265
State Aid Effect on Equity 54.981% 58.453% 57.704%

1 At_can be seen in Table 5 that the variation of distriCt wealth .

per NADA (in Illinois, district, wealth is defined in terms of pcppPr.fv

assessed Naluation and TWADA serves as a measure of educational need unit)

increasea during all.three years; This increasing high disparity of dis-
.

trict wealth contributed to high district reV'enue disparities. District

local revenue dispariAy rem'ained at a'high level from the beginning -to

.6.

tlie end of thestudy. When state aid W8S added to the disttictrevenue,

however, the coefficienti of variation in state aid and district-(1qcan



- revenues per TWADA.decreased from 29...4404.in 1972-73 to 26.9674 in

1973-74, but it..increased thereafter. Table 5 shows the state aid

distribution effect on the movement toward thegoal of narrowing the

variation of school revenue per pupil among the School districts within

-91

a state, which is defined under the criteria of permissible variance.

The "state aid distribution effect" was calculated by subtracting the

coefficient of variation for district revenue from-the coefficient of

várIation for the.combined district'revenue and state aid and dividing

the. result by,the district revenue variation'coefficient. The state

aid distribution effects wrre reported in percentages indicating that

the percentage of reductiOn of school revenue variation was due to the,

inclusion of the state aid distribUtion.factor. The increasing trend

shown in Table 5 indicates that gate aid-wes allocated inversely to

the poor school districts whith lack.finanCial resources in 1973-74 and'

AK
1974-75 than in 1972-iii distributiOn has a more'

eqUaliiing. effeet. The effect of state aid distribution in Illinois

- elementary school districts appears to be 1 rget again in'the firSi.

year of the reform than in the second Year. should also be noted

that in spite of increasing disparity in local wealth and local.revenue,

the st'ate aid was able to dffset thete trenillianii cause a reduction ih

state aid plus district revenue variation._

Table 6 provides the data on the coeffitient of variation for

7-
Illinois high school districts. .The .coefficient of variation fOr dis-

; .

trict wealth per TWfiDA in IlOnois. 'high school districts are appi.oximitely

half as :large as the coefficient oflyariation in Illinois elementary school

r 102
.
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districts. This woUld be expected since larger geographic units normally'

show less'variation. The district revenue disparity still remains large

and has not b en reduced. The coefficient of variation for the ditrict

revenue and st te aid, however, show,impravement 'due to the effect of the

state'aid clistribution. The state aid effect on the movement toward the._

-goikof the reduction of school revenue varlations increased from 304852 per-

cent in 3972-73 to 41.778 percent in 14(74-754

,

TABLE 6

PERMISSIBLE VARIANCE CRITERION:COEFFICIENT OF VARIATION
FOR ILLINOIS HIGR SCHOOL DISNICTS k

1972-73 1973-74 1974-75

4

District Wealth
'District Revenue ,

Districi Revenue and
State Aid

.State Aid Effect on Equity

50.7121

40.7686

,

28.1906
30.852%

50.4520.
40.6129

2-5.3338

37.621%

50.5981
41.6655

24.258a
41..778%

For, IlJinois unit school districts, the variation per TWADA of

district wealth and of district reQenue in Table 7 were approximately

the same as the variation in. the'I 11 inois'high school districts, which
vp

again'would be'experted since they are,of similar geographic size. No.

noticeable reduction qf variation of efther-disteict wealth or district

revenues was evident after the reform Of the state aid financing system.'

The coefficients of variation for the district revenue with state

aid,were also-c.ompUted.- These coefficients demonstrate a decreasing
4

.

tr'end in Table 7. The district revenue plus state. aid variation

coeffiCients were slightly redured (from 14.7044 in 1972-73 to 13.4112.

103,
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in 1974-75. The "state aid effect" also sn upward tr nd in the.

table. This indicates that a 'lightly qredter eftort in equ lizing

school revenue per TWADA has been made Iv 'the new\veform o. f te stute

:aid funding system.

TABLE 7

PERMISSIBLE VARI/INCE CRITERION: COEFFICIENT OF VARIATION
FOR ILLINOIS-UNIT SCHOOL DISTRICTS

District Wealth
District Revenue
District Revenue and
State Aid 14.7044. 13.4378

irState Aid Effect on Equity 65.216% 68.172%

1.972-73 1973_774

48.8246 48.3566

42.2743 42.2209

1974-7,5

48.5209
42.6614

13.4112
68.56

93

The Results for Michigan. Michigan, unlike Illino4s, has only'unit

school distriCts. Tabl '8 presents the coefficient of variation in reve-

nues, the state aid di tribution effect, and the grandfather-clause effect

_-._----

/for the Michigan unified school districts.
.

Both the coefficient\of vartation of distrist-wealth per education-

al .need 'unit and the variation coefficient of district,revenue per educa-

tional need unit in 1972-73 in Table 8 are approxiMately equivalent to'

the coefficients for Illinois elementary 'school districts. The downward

trend is-notshown in Illinois elementary school distriCti in.wealth

h

variation and district revenue variation seems to be apparent tn Michigat

ka.unified school districts. The district,revenue variation fOr Michinfn.

unified school districts declined from 60.0911 in 1(972-73 to 53.5129 in

1974-75. Table 8 also indicates that,the coefficient of variation

104



TABLE a .

PERMISSIBLE VARIANCE CRITERION: COEFFICIENT OF VARIATION
FOR MICHIGAN SCHOOL DISTRICTS

1972-73 1973774 1974-75

District Wealth 95..2879 84.0871 82.2179
District Revenue 60.0911 56.1271 63.6129
District.Revenue and State
Aid 27:6828 20.8641 19.7063

District Revenue ,and State
Aid and Grandfather Not 19.1788 19.5043
Clause Allocation Available

State Aid Effect on Equity
in Percentage-wise 53.932% 62.827% 63.175% -

Grandfather Clause Alloca- Not
tion Effect on Equity Available 3.003% 0.377%

l

district'revenue and state aid.yer educational need unit was reduced by

aPproximately 8.00 il 1974-75 compared to the 1972=73 oefficient of

variation. If adding the additional state aid allocat d by the grand-

father clause which gave special consideration to the declining property

assessed valuation school districts and lower tax rate school districts,

then the coefficient of variation in state aid plus district revenue was

further reduced to 19.5043 in 1974-75 from 27.6828 in 1472-73. With

respect to the state aid effect on the movementrof the Michigan financ7

ing system toward the goal of the premissible )'ariance, Table a shows

the impact of this movement in J974-75. Adding the grandfather clauseI.
allocation to the coMputation, further increases the effect of total state

aid distribution on the moVement toward the goal of permissible variance.

The-increasing total state-aid effect indicates that a positive effect in

reducing the variation of school district revenue per educational need

unit wa5..imade by the inclusion of the grandfather clause allocation.
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The_ Rf_s_Alq f.91 Kapsa5_. The new state aid formula in Kancas war.

designed to.compensate-for the presumed diseconomies Qf scale fa6ed by

small school districts. The school districts were sorted into three Cato-

gories: (1) school districts with under 400 Pupils, (2) school, district,,

with between 400 and 1299 pupils, and (3) school districts wilk;-1300

pupils and over. Different-norm budgetS and adjustment factori were

cified by the 1973 Kansas school district equalization act for each

SpP-

41P

enrollmentIcategory in computing the local effort rate and altocating

state aid. Because of this different treatment for differenc enrollment

categories, the analysis of the data was made for each enrollment cate-

.

gory district, and the results are reported in the same fashion.

Table 9 contains the data on the coefficient of variation for the
. -

school districts with unde 400 pupils. The coefficient of variation in

Aistrict wealth per educ I need unit (district wealth were defined

as the total of personal income and adjusted property assessed valuation)

remained relatively unchanged between 1972-73 and-1974-75. District

revenue disparities increased in the first year of the Kansas reform', but

decreased thereafter.

TABLE 9

PERMISSIBLE VARIANCE CRITERION: COEFFICIENT OF VARIATION
FOR KANSAS SCHOOL DISTRICTS (UNDER 400 PUPILS)

1972-73 1973-74 1974-r75

District Wealth 40.704 40.895 39.586
District Revenue 31.067 37.802 35434
District Revenue and
State Aid 24.594 '13.586 22.602

State Aid Effect on E,quity 25.623% 37.607 36.213%
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The downward-trend of the coefficient of mriation with reqdrd to

district revenue plus state aid are shown in TAble 9. The state aid .

effect in achieving the 'goal of permissible variance appeared greater in

the school years after the reform than in the year before the reform.

The results for Kansas school districts with between 400 dnd 1299

students are reported in Table 10. .

TABLE 10

PERMISSIBLE VARIANCE CRITERION: COEFFICIENT OF VARIATION
FOR KANSAS SCHOOL DISTRICTS ((00-1299 PUPILS)

1972=73 1973-74, 1974-75

District Wealth 39.578 39.927 42.493

District Rexenue 30.302 46.041 44.208

District Revenue and
State Aid 21.263 17.571 1.6'.053

State Aid Effect on Equity 29.829% 61.837% 63.688%

The.coefficiPnts of vartation in both district wealth per educa-
,

tional need unit and district revenue per educational need unit remained

moderately high. The upward trend of the coefficient of variation in

district revenue can be seen in Table 10. Disregarding the increase .of

he coefficient of variation in district revenue, there Was a Apwnward

trend of the coefficient of variation in the district revenue plus state

aid. Kansas made a great effort in reducing the school revenue varia-

tions among the school districts with between 400 and 1299 students.

This great effort can be observed in the increases of state aid effe,ct

on the movement toward the goal of permissible'variance.

Table 11 provides the data on the coefficients of variation for

the Kansas school districts with enrollments of over 1300 pupils.

107



ir
TABLE 11

'PERMISSIBLE.VARIANCBCRITERION: COEFFICIENT OF VARIATION
FOR KANSAS SCHOOL DISTRICTS (1300 AND MORE PUPILS)

1972-73 1973-74. 1974-75

D'istricX Wealth 34.562 h.975 35.545

Distrift Reyenue 23.580 35.175 35.131

District Revenue and
State Aid 13.714 11.239 9.941

State Aid,Effect on Equity 41.841% 68.147% 71.704%

Both the coefficients of variation in district wealth and district
-

reyenCle meg* slightly lower than the coefficients of variation for school

districts'with, enrollment between 400 and 1299 pupils. However, the dis-

trict revenue variation seemed to be increasing at a faster rate during

the first year of the.reform ond remained relatively stable.in the second

year. Similar to the results for school districts with enrollments

between 400 and 1300 pupils, the school state plus district revenUe vari-

ations notieably decreased from 13.714,in 1972-73 to 9.941in 1974-75,

The state aid allocation alsd had a-greater impact on the Movement. toward

thegoal'of permissible variance (defined in terms Of cfiTient Of, vari-

ation) during the reform years than in the yea before the reform.
, .

4

McLoone Index

The second set of three tables, Tables,12.through 14, present
, .

McLoone indexes for Illinois, Michigan, and Kansas. The,main focUs.of

the McLoone index is on the distribution of school revenuebeloOthe.

median, rather than on the entire Aistribution of school revenue.

TheResults for Illinois. Table 12 provides the data on the

McLbone index 'for all types of-school'districts in Illinois. There'

10 8
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.appears to have been some iMprovement in the unit and high school dis-

tricts after the 1973 reform, ,In the elementary school distr4ts, a-

downward trend was observed. The McLoone inde -0.89152 in 1972-73,

decreased to ,0.8688 in 1974-75. This-.decrease in the McLoone index in

Illinoisvlementary school districts sbggests that system rpformers .apd

policy'makers may wish'to pay, sbecial attention to the poorest school

districts.

fABLE 12

PERMISSIBLE VARIANCE CRITERION: McLOONE INDEX FOR
ILLINOIS SCHOOL DISTRICTS

Unit High Elementary
, Year -McLoone McLoone McLoone

.

Index Median Index Median Index Median

1972-73 0.90299 $798 0.82809 $928 0.89152 $764
1973-74 0.91913 $862 0.84944, $996 0.87665 $851
1974-75 0.92161 $910 0.85903 $1099 0.84688 $944

. .

The Results for Michi n. As was the case in Illinois elementary

school districts, a'downward trend was observed in Michigan unified dis,,

tricts: The McLoone index, 0.92077 in 1972-73: decreased to 0.90646 in

1974-75. This decrease in the McLoone index indicates tha, no progress

was made in the 1973 reform in lifting many poor school districts closer

to the target level--the median of school revenue per pupil, and suggests,

again, that policy makers may wish to pay special-attention to the posi-

tion of the poorest diStridts in Michigan.

1:0 0.



TABLE- 13

PERMISSIBLE VARIANCE CRITERION: McLOONE INDEX FOR
MICHIGAN SCHOOL DISTRICTS

1972-73 1973-74 1974-75°

McLoone Index
Median of School

Revenue per Pupil 1758 $84t ,$936

0.92077 0.90104 0.90646

99

. The Results for Kansa. MCLoone indexes for all types of enroll-

ment category school districts in Kansas are presented in Table 14. An

upward trend in the McLoone fndexes for the second and the third cateaory

districts indicate that the McLoone index increased, and that many poor

school districts were moved ioward the target spending level, e.g., the
,

median expenditUre. For the smaljest category, districts wtth enroll-
,

ments under 400.pupils, the McLoone.index was increased in.the first year

of the reform, but decreased in the second year of the reform. The larg-

est, movement toward the target level was-f6ynd in the second category

-districts with enrollments between 406 and 1?99, fojlowed immediately by

q --'

the third district category with 1300 and over,-and finally by the first

caiegory distriCts of under 400 pupils,.
6.

TABLE 14

PERMISSIBLE- VtRIfiNCE CRITERION: 'McLOONE INDEX roil
KANSAS SCHOOL DISTRICTS ,

Under 400 Pupils 400-1.299 Pupils 1300 & More-Pupils
McLoohe McLboryg' Mci.00ne

Index Median Index Mediah -index MHian

1972-73.0.86137
1973-74 0.88857
1974-75 0.87912;

$1193.

$1173
$1315

0.86390
0.89789
.0.91646

$834
$863
$963

,0.94777
0.94951
0.96414

$694
$755
$856

fito
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Fiscal Neutrality Cr terion
- ,

The criteria of "fiscal neutrality" can be .stated as follows.:

school revenue levels should not be dePendeni upon the district wealth:

blit rather on thewealth.of the state aS a whOle. In measuring fiscal'
4

neutrality, two,statistical methOds"were.emproyed. One method,43.Mrenz

curve apid Gini index, show an empirical distributiOn, of school revenues in

a state among the educational need units ranked from 400r to rich4.iNter-,:,
.

of district wealth. The other method used. was-regression analysis, in
I:

which the complete neutrality requires welth elasticity equal to zero.

The state aid effect on the movement toward the goal of fiscal neutrality

was also examined.

be-id

When using.the Gini index,.the state aid effort cap
s

ed.as the difference b,etween the Gini index for district reve-

nue and the Gini index fOr the combined district revenue and,state ail

in the district revenue and state aid equatiOn. When using the regression

analysis, the state aid effeci.is identified as the difference betWeen

wealth elasticity in the district revenue regretsion eqUation and wealth

elasticity in the,district revenue plus state aid equation. The greater

the difference (exprested.in percentages), tile greater the imp5eCt of state

aid on the movement toward the goal of fiscal,neutrality. The resu1t5,far

the criteria of fiscal neutrallity are presented in the folleWing two su6-'

sections: (1) Gini index:and (2) Wealth elasticity.

Index

The third set of seven tables, Tables 15 through 21, p'rovide Gini
r

indexes or coefficients for Illinois, Michigan, and kansas.

The Results for Il inois. _Table 15 Contains the Gini indexes for

district wealth, district revenue; and theldistrict revenue plus state'
. . t
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0

aid for glinois elementary school districts.

.1

, TABLE 15

FISCAL NEUTRALITY CRITERION: GINI INDEX.FOR ILLINOIS
. LEMENTARY SCHOOL DISTRICTS

z'

1972-73 1973-74 19.7457

Dfistrict Wealth 0.2703 0.2665. .0.2702
DistHct Revenue
pistrict Revenue and

D12665 0.2646 0.2629

State Aid , 0.0995 0.0848 0.0727
State Aid.Effect on

Equity , 62:664% 67.952% 70.392%

Gini indexes for both district wealth and district reVenue remained

relativelytstable inwall three-years. This indicates that district wealth

and district revenue were about as unequal in the second year of the reform ,

as theywere during the year before the reform. When adding the state aid'"

to district revenue, the Gini index decreased to 0.0727 in 1974-75 from

0.0995'in 1974-75. This downward.movement indicates A greater progress

made toward the goal of fiscal neutrality for Illinois elementary school

districts. With regard.to state aid distribution effect on equity.in this

downward movement of Gini indbx, it appeared to be greater in 1973-74 and

1974-75 than in 197243. This was shown by the successively smaller posi-
.

tive values for district revenue-and state Gini indexes relative

district revenue *Gini indexes.

°For Illin
2

wealth GiniAndex and district revenue Gini indexes were relatively

small cohpared.to'ili Gini indexes of district wealth and of district

r
X :1

is high school districts, Table 16'0ows that district

revenue in elementary school distilets. Gini indexes for district reve-

nue and state a'id %how a steady progress made toward the goal df fisCal

112
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neutrality from 1972-73-tp 1974-75. This might have been due to the

increasing distributive power of s.ta e aid funding reform. The increas-

''ing effect of state aid distributio ..can i. be seen in Table 16. The

effect was 37 percent in 1972,73 4nd 80 percent in the second year of the

reforri.

TABLE 16

FI§e-AL NEUTRALLTY CRITERION: GINI INDEX FOR ILLINOIS
HIGH SCHOOL DISTRICTS

1972-73 1973-74 1974-75

District Wealth 0.1687 0.1683 0.1677
District Revenue 0.15V 0.1540 0.1613
District Revenue and

State Aid ' 0,0961 0.0844 0.0756
State Aid Effect on

Equity, 37.107%` 45.000% 80.033%

-Table 17 provides the data on Gini indexes for Illinois unit school

districts. It appears that district.wealth became more unevenly distributed

over the three year period. This indicates' ikat unit school district wealth'*
in I11inis increaed,in disparity with the passage-of time'.

TABLE, 17

FISCAL. NEUTRALITY CRfTERION: GM INDEX FOR ILLINOIS
UNIT SCHOOL DIS CTS

1972-

Diffict Wealth 0.1154
District Revenue 0.0885
District 'Revenue and
State Aid 0.0345

State Aid Effect on
Equity 81.017%

73.q.1, '1974=75

0.1162 0.1482
0.0888 0.1045

0.0265 0.6143

70.157% 86.315%

113
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The increasing valueS of Gini indexes for district revenue indi-

\ cites that district revenue disparities seeme0 to become. larger' ir) 1974-

75 than in 1972-73. The increasing district revenue disparities might

be artly dub to the increasing disparities of distriCt wealth. Regrd-

i

ss of the'tgreat4 district local revenue dTsparities,a. remarkable

provement was made in reducing the dfspariiies of district reyenue with

tate aid and, hence,.'the state moved closer toward the goal of fiscal

neutrality.' Clearly the movement toward the goal of fiscal neutrality

, resulted from the,reform.
-

The Results for Michigan. Table 18 presents the Ginioindexesifor

Michigan unified school dislicts. Both di trict wealth Gini indexes

and district-revenue Gini.indexes remained Rlatively stable over the
.

period from 1572-73 to,103-74. The value of,Gini indexes for district.

revenue, however, were greater than the value for 8i-strict wealfg., With

respect to.the state.aid effect onthe Movement toward the OW of

fiical neutrality, Gini indexes tn TOle 18 shOW that a significant move-

rent was made toward the goal of fiscal neutrality in:all' three years.

The state aid effect in 1973-74 and 1974-75:was-relatively stronger thap

the.state aid effect;in
,c

1972-73. With the addition of grandf'ather clause

4 1.
4

allocation, state aid effect increased by another half percent toward the

igOa1 of fiScal neutralify.,1.

The Resulfs for Kansas, T0ini indexes Table 19 show thaf the

distribution of district wealth was as Uned1 at the end of the study

periodas at,the beginning,for Kansas selool districts with pupils under

400. A noticeable change was shown in the distribution of district

revenue. A trend.toward incregking.dtstrict revenue disparitY did not
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TABLE 18

FISCAL NEUTRALITY CRITERION:GINI INDEX FOR MICHIGAN
SCHOOL DISTRICTS

1972-73 11973-74

Dis'trict Wealth 0.2059 0.2034

41974775''

'0.2046
District Revenue 0.2228 13.2191' 0.2192
District Revehue and
State Aid 0.0562 0.0465 0.0444

District Revenue ind
State Aid and Not 0.0 0.6444
Grandfather Clays& Avai
Alloca,tion

State Aid Effect on -

Equity in Rercentagerwite 74..775% 78:177% 7974.5%
Grandfather,Clause

Allocation'Effect on NOt 0.684% 0.000%7,7,

Equity . s. 'Available,

,JABLE 19

FISCAL NEUTRALITY CRITERION:GINI INDEX FOR KANSAS
SCHOOL DISTRICTS (UNDER 400 PUPIL)

1972r73 1973-74 1974-75

District Wealth 0.1997 0-1962 0.1973
District Revenue 0.1407 0.1955 0.1892
District Revenue and '

State Aid 0.0?61 0.0816 4L0835
State Aid Effect on Equity 31.08%

)
48.261% 55.867%

offset the strong Kansas effort on the movement toward the goal of fiscal

neutrality. The magnitude of Gini indexes for district revOue with state

aisd decreased from 0.0961 in 1972-73 to 0.0835,in 1674-7t'. f.rhe impadt of

state aid distribution on-equity was largely increased frOm. a low level in

1972-73 to a relatively high 'revel in 1974-75.
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The results of eie Gini index for Kansas school districts (400

199 enrollment) a're presented in' Table 20. a

TABLE 20

. FISCAL NEUTRALITi CRITERION: GINI INDEX FOR

.
KANSAS SCHOOL DISTRICTS (400-1299 ROMS)

1972-73 1973,71 1974775

District Wealth , 0..2033,, 0.2058 0.2226
'District Revenue . ,t, "0.1454- 0.2362 0.2398
District 'Revenue 'anT State Aid- 0.0924 0.0775 0.0711
State kid fect an Equity' 36.451% 67.188% 70.075%

The. changes in district wealth dispai-ity are shown im the' above

table. District revpue -seems to beCome more unevenly distrauted in

*tithe refOrm yeirs than in the year before the reform. In spite ,eif mare

unevenly dtstributed district.revenue, the movement of the Gini index

valles over the Years of the study show-cVerly the distributional. im-

pact of' the reform. The state aid distribution effect,on equity in
,

1974-7.5 was twice'as large in 1972-73. A marked improvement was 'made

toward the goal, of fiscal neutrality.

Gini indexes for district wealth in Kansas school districts with

pupils 1300 and more, presented in Table 21, indicate. only Slight change

in the distribution of district 'wealth. Like the results' of district

disparity in the first and -second enrollment category aistricts, the

disparity of district revenue seems to have increased in 1974-75 over

1972-73. In spite of-more unequal district (local) Tevenile distribution',

the Gini indeXes 'for district revenue With state aid appeared to be

smaller at the end. of the study period than at the beginning. A
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not/ceable state effort Avis rhade in,reducing large distriCt revenue dis-

parity and hence the sta4-t moved toward the goal of fiscal neutraltty.

TABLE 21'

FISCAL NEUTRALITY CRITERION: GINI INDEX FOR KANSAS
,SCHOOL DISTRICTS (1300 AND MORE PUPILS)

p-

T"

1972-73 1923-74 1974-75

District Wealth 0.1335 0.1326 0.1419
District Revenue 0.0671 0.1217 0.1302
District Revenue and State Aid 0.0330 0.0290 0.0250
State Aid Effect on Equity 50.819% 76.171% 80.798%

e
Wealth Elasticity. .

The last set of seven tables,Tables 22 through 28, show wealth

elasticdties for Illinois, Michigan, and Kansas. Wealth elasticity is

measured by the log-linear relatiohship between revenues ger educational

need unit and wealth per educational need unit. A complete fiscal neu-
,,

trality requires wealth elasticity equal to zero.

The Results for Illinois: A logarithmic transformatiOn was

applied to'the Illinois da1 on the district revenue equationS and

the total of district revenue with itate aid equations. Ih distrtct

wealth regressiom, wealth elasticity was fixed and had value of 1.00.

The wealth elasticities in the-district local revehue function-for

Illinois elementary districts presented in.Table 22 are less

than 1.00. This indicates that district local revenue

shifted away from fikal neutrality and were more
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dependent upon district wealth. In 1974=75, a one percent increase in

district wealth would lead tb a 0.9176 percent increase in district

revenue. .This heavy ,dependence on district Wealth was significantly

reduced after the infusion of the "state aid distribution.

TABLE 22

FISCAL NEUTRALITY CRITERION:REGRESSION APPROACH FOR
ILLINOISJLEMENTARY SCHOOL DJSTRICTS

4

, 1972-71 1973-74 1974-75

District Wealth 1.00000 '1.00000 1.00000
District Revenue 0.90a38 0.91657 0.91760
District,Revenue

and State Aid 0.27679 0.24592 0.23293
%State Aid Effect

on Equity 69.529% 73.169% 74.615%

107

a

In 11 district revenue plus state ,aid log-regression equations,

the doWnward sloping indicated th6t state aid distribution moved-the

state.closer toward the goal of fiscal neutralitY4g,t'

Wealth elastiCities in revenue log-regression equations are pre-

gsented in -Table 23 for. Illinois high school districts. The elasticities

df districtrevenue with respect to district wealth are reliatively high

and increased with the passage of time. The high le'vel of wealth elas-

tiCities show great influence of district wealth on per,TWADA district.

revenue.

1In T/able 23 the wealth elasticities declined when state aid was

added into the log-regression equation. Upon-comparison among wealth.,

elasticities in the three years under investigation, the trend wasA0Ownward.,
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TABLE 234.

FISCAL NEUTRALITY CRITERION:REGRESSION APPROACH FOR
ILLINOIS HIGH SCHOOL DISTRICTS,

1972-73 1973-74 1974-75

District wealth 1.00000 1.00000 1.00000
District1R6Venue ,0.82471 0.85144 0.86096
District Revenue and

State Aid ,

State Aid Effect
0.44843 0.39949 0.34834

on Equity 45.625% 53.081% 59.541%

4

The'variation of wealth elasticity between 1972-73 and 1974-75 was near

0.10 (decrease about 23 percent). Such large variation between wealth

elasticities clearly demonstrate the distributive power of,state aid in

the reform years: The state aid effect on the movement toward the goal

for Illinois high schools was increased from 45.625 percent in 1972-73.

to 59.541 percent in 1974-75.

/1
Table 24 Provides the data on wealth glasticities'for Illinois

unit school- districts.

TABLE 24

FISCAL NEUTRALITY CRITERION:REGRESSION APPROACH FOR
ILLINOIS UNIT SCHOOL DISTRICTS

1972-73 1973-74 1974-75

District Wealth 1.00000 1.00000 1.00000
District Revenue 0.94341 0.89965 0.90780
District Revenue and
State Aid 0.21693 0.17640 0.13478

State Aid Effect
on Equity 77.006% 80.392% 85.153%
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Similar to the results of wealth elasticities ih district revpmff,'

functions for Illinois high school districtsr the Oasticities of dis-

trictlocal revenue with repect toldistrict weilth show heavy dependenco

of distria revenue upon district wealth. However, theyiare decroasKng
o

sunewhat-wfth t'he passage of time..: 'With regard to itate aid effect, the

* -

distributive power of'state aid was'greater in the reform years than in

the year before the reform. The distributive power was-77 percent in

1972-73, and 85 percent in 1974-75.. The increasing state aid distributi,,(

_power indicates the improvement,Of.etibity in financing Illinoiseit

school districts.

The Results for Michigam.. Wealth elasticities in district revenue

'log-regression functions for Michigan schoolTstricts presented in.Table

25 were as large as wealth elastiCities in the district revenue function

for Illinois elementary school districts. The elasticities of district

revenue plus state aid in Michigan were decliniop from 0.22613 in 1972-73

t.o 0.13532 in 1974-75. With the dis ution of the grandfather clause

-allocation, the"turther reduction of wealth elasticities resulted during

the first year of the reform, but not during the second year. The decreas-

ing wealth elasticities were due to the distribution of state aid plus the

grandfather clause allocation. This trend demonstrates, a marked improve-

ment of the Michigan finanCing system with respect to 'reaching the goal of

fiscal'neutrality.

The Results for Kansas. In Table 26 wealth elasticities for Ka

school districts under 400 pupils are presented. The increasing wealth,

elasticities in district revenue functions was.found in the table. In

spite of the noticeable change of wealth elasticities in district. local

revenue in a negative direction, the state aid distribution in the reform
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TABLE 25

.

FIStAL NEUTRALITY. CRITERION:REGRESSION APPROACH.FOR
MICHIGAN SCHOOL DISTRICTS

41,

4 4:.)

1972-73 1973-74 1974-75

.

District Wealth
Disfiict Revehue
District Revenue and
State Aid

District Revenue and
State Aid and
Grandfather Clause

1.00000 1.00000
1.90447 0.87829
_.i

0.22613 0.13995

Not 0.12951
Available

1.0000d
0.85880

.0.13532

0.13507

Allocation
State Aid,Effect on
Equity/

Grandfather Claue
Allocation Effect
on Equity,

74.690% 84.065%

Not 7.459%
Available

.

TABLE 26

FISCAL NEUTRALITY CRITERION:REGRESSION APPROACH FOR
KANSAS SC,HOOL DISTRICTS (UNDER 400 PUPILS)

1972-71 1973-74 1974-75

District Wealth .0,0000 1.00000 1.00000'
District Revenue 0.69873 1.01987 0.97208
District Revenueand
State Aid 0.47008 0.42403 0.41440

State Aid Effect on
Equity 32.723% 58.423% 55.76E

years reduced the,-.wentti elasticities'in district revenue by abot 50 per-
.

cent and.alsO mOved further toward 016 goal of fiscal neutrality.
_

The upward trend of wealth elasticities in the district local

revenue function for Karlsas school districts with between 400 and 1299
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pupils are also shown in Taple 27. .The wealth elastfcities in-the

district local revenue functions 1973-74 apd in, 1974-75'exceeded the

1.00 Which was indicated in the wealth elasticities for wealth itself.

This exceeding of 1.00 may heAue to the cqmposition of district revenues

or to,the change of fax distribution. Further research about the distri-

bution of tax rate,and-district revenue, composition needs to be deme. In

Table 27 the state aid'effec.t in reduc'ing the heavy tleillpence upon local

resources seems to be apparent. ie effect was 36.937 percent in 102-73'

and increased to 70.994 percent in 1974-75.

TABLE 27

FISCAL NEUTRALITY CRITERION:REGRESSION APPROACH FOR
KANSAS SCHOOL DISTRICTS (400-1299 PUPILS) -N

1972-73 1973-74 1974,75-

District Wealth 1.00000 1.00000 1.00000

District Revenue 0.69852 1.16367 1.08045

District Revenue and
State Aid 0.44051 0.37415 '0.31339

State Aid Effeet oqi
Equity 1 36.937% 67.847%, 70.994%

. In Table 28 a similar trend of wealth elasticity in the district

revenue function for Kansas school districts of between 400 and 1299

pupils can be observed in district reVenue*functiOns focKansas districts

of over 1300. The state aid effect tn achieving the ,goa1 of fiscal neu-

trality was pronounced. The wealth elasticities in the equation.sV,..

district ,revenue plus state aid were reduced from 0.22731 in 1972-73 to.

0.14012 in 1974-75: This large reduction of influence,of district revenue.

on school revenue was apparently due to the greater distributive power of
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state,a d In the reform yeats.

TABLE 28

FISCAL NEUTRALITY CRITERION: REGRESSION APPROACH FOR
KANSAS SCHOOL DISTRICTS (1300 AND MORE PUPILS)

1972-73 1973-74 1974-75 ,

bistrict WealA L00000 Lb0000 Loom'
District Revenue -0.41713 .0.79460 .0.83367
District Revenue and State Aid D.22731 0.18568 0.14012
State Aid,Effect on Equity 45:506% .76.632%. 83.192%

Summary

112

The major purpose of this study has been to investigate the degree

to.which schoql revenue equity improved after the adoption of new state

aid funding systeMs in Illinois, Michigan, and Kansas. Equity was defined

in terms of two.criteria--permissible yariance and fiscal neutrality. Per-,

missible variance requires narrOwing the variations of school revenue per

pupil aMong school districts to some "permissible" amount, while fiscal

neutrality calls for less dependence of schcol revenue upon district

wealth. Two statistical methods were applied to the data under each

)

criteria. The coefficieht of variation and the McLoone'Index'under the

permissible varianCe.criieri'a were used to measure the variance of the

-entire school revenue distribution and of the school revenue distribu-

tion below the median. Under the criterta of fiscal neutrality, the

,Gini index and regression analysis were uSed. The Gini index regards

Ihe nature of school revenue distribution with respect to district

wealth. The -lower the Gini index,,theless the dependence of.
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school revenue upon district wealth. In the regression analysis, wealth

elasticity wasIgenerated froM revenue functions with logarithmic trans-

formations. .The value of wealth elasticity indicated that the percentage
,

of change in.school revenue was to a one percent change in ditrict

f.
.

wrealh. The sfatistical results m each method under each cHteria for

Illinois, Michigan, and Kansas presented in the foregoing section aee

sdmmariZed as f011Ows.

- 1. District wealth disparities.measured by both tPj/co.efficient

of variation and Gini index in Lllinois elementary school districts were

relatively high when compared with the disparities in Illinois high school

, districts and unit_school districts. The disparities of district' wealth

in Michigan school districts were as large as'the disparities of district

wealttf in Illinois elemestary school districts. However,.a slightly ,-

decreasing trend Of district *alth disparities was apparent in Miehigan

School districts, flut not apparent in Illinois elementary school districts.

For Kansas school districts, dfstrict wealth disparities in all enrollment

-categories of school districts were moderately high. There al90 appeared

no clear reduction of district Wealth disparities.

.2. As part of the results of relatively high levels of district

wealth disparities in Illinbis 'elementary slehool disticts and Mic'higan

schbol districts, the disparities of district local revenues Were also at
H,

high 16els. For the Kansai sChool districts, district local revenue dis-,

parities.became even greate in 1973-74 and 974-75 reform years than in-

the year 1972-73-which was before the refOrm.

3. In spite of high levels of district local reyenue disparities

in school districts in all three states,* substantial reduction in the

amount of school revenue disparities existed. The reduction of school
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revenue disparities seems to be due to the great,distributive effect of

state aid..
,

4. Downward trends of school revenue dispari4ies were observed

in all three States. The downward movement over the school years included
.

,

.

fin the investigation showed clearly the distributional-impact of the 1973.

,school financing reforms in the states of Illinois, Michigan, and Kansas.
ts,

5. With regard to fiscal neutrality, the downward movement of

Aini indexes for school revenues with respect to district wealth were

revealed ln all three states, and indiCated that thee appeared a signifi-

.cant improvement of state funding systems toward the goal of fiscal neu-

traffty.

p. In addition to the measurement of fiscal neutrality by Gini

index, rpgression analyses were employed. Wealth elasticities in district

revenue functions were found to be relatively high in Illinois and Michigan

.schoot\districts, but only moderately high inKansas school-districts.

Regardless of the high level of dependence of district revenue upon

distriCt wealth; wealth elasticities in district revenue plus state aid

functions Were substantially reduced. Moreover, the downward movement of

wealth elasticities were evident in all three states,. There-seemed to

have been marked improvement in reducing the degree of dependence of

school revenue,upon district wealth to a substantial extent. This moved

Illinois,' Michigan, and Kansas toward the goal of fiscal neutrality.

General Conclusion and, Major Limitation

The evidence presented in this study suggests that-the adoption

of the grant-in-aid system known widely as "district power equalization"

in the three states of Illinois,. Michigan, and-Kansas in the summer of

SP
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,1973 did' Ferye''to mnve those states toward various equity, goals including
!

-the gOal of fiscal neutrality,;at least as those goals ire operationally.,
.

.

deftned in this'study. There are several limitations on this major Gon:

clusidn. First, there it spme evidence-that very:poor districts in Illi-

nois:and Michigan may not have movellias fast toward the state'median.

expenditure as mott advocates of equity criteria would have Vished:',

)(econd, the evidence presented here is for only two years after the'reform

in all three states. It cannot be said with certainty that the longer
v

term effects of dittrict power equalization are as beneficialYas' the-Short

400 .

term effects appear to be or thatsthey would be greater. Thirddistrict

power equalization grants-in-aid vary greatly froM state to sta066 a's the

inforMation in Chapter: III clearlyibtrows. It cannot be said with certainty

that all forms of .grants-in-aid fitting under the general'category of.

"district power equalization would have the same effects as those inves-

tigated here. FoUrth, the evaluation herets in terms of the total effects

of these grant-in-aid reforms. It cannot be saidwith certainty which

parts of these complex laws produced the effects noted here. Finally, the

evidence presented here relates solely to the state general purpose grant-
.

Otio

in-aid and no evidence is prsiented dealing with the effects Of state cate-
.

goricals or federal expenditures. However, with these-five limitations

born clearly in mind, this study should offer some degree of comfort to

ttate legislatures that have either (aY recently adopted district power

equalization systems, or (b) are not activelytconsidering the of

such grant-in-aid systems.

r

RecoMMendation for Further Research

the follbwing recommendations for additional research are tuggested:

VII The examination of the effect of changing tax rate distribution
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on the distribution of.school revenue for operating purposes in district

power equalization states. As indicated in Chapter I, the distribution

power equalization system has as its unique nature "reward for effort."

Under this system, the major concern is how "perfect" fiscal neutrality

can be achieved. Thus, future research could determine if the district'

'power equalization system has more positive effect in stimulating moder-

ately rich school districts to,raise their tax rates than it has in stimu-

lAting the poorer school districts to raise their tax.rates. If this

effect is determined to be operating, then the disparity of school revenue

would be sh Upward and thus move the stafe away from the fiscal neu-

trality. TomQvé the state toward fiscal neutrality, wealthy districts

should get a lower percentage of matching state revenues for local tax'

rate increases than do poor school districti: Thus, it is extremely .

important-from a policy-orientation standpoint to determine the effel, of

\ /
district power equalilation formulas on.changing local tax'rates.

2. The comparing and contrasting of the characteristicS" of School

districts that passed.tax referendums and of school districts which failed ,

to pass tax referendums in financing public schools. Districts with high

effort in passing tax referendums may be those,having high property wealth,

high income, andthigh levels of education. Districts which failed to 45ass

tax referendums may be those having low property wealth, low income, low

educational level and located in rural areas. If so, it suggests that the

socioeconomic variables might serve an important function in determining

whether or not other districts'can pass their tax referendums, Thus, the

optional local taxaticm may not servelthe purpose of achieving the'goal of

fiscal heutrality because wealthier school districts with a higher propor-

tions of highly educated people, for eiample, may tend to provide more
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educational resources for their children than do poorer school districts

with a lower proportion of highly educated people. Thus, determining if

optional local taxation helps move,. the state school districts toward the

goal of fiscal neutrality is of Oime inportance. Iethe optional taxar

tion feature is counterproductive toward achieving fisca4 neutrality:it

should be constrained. r1.5

3. The examination of the effect of school revenue control on the

distribution of schOol reyenue in relation to district wealth. A number

of states, such as Kansas, Colorado, Maineaand Wisconsin recently have

specified the maximum limit of budget expansion. If disthcts"with.high

property. assessed valUations inCrease their budget more frequently and

closer to.,the limit than do the districts with low assesse0 property

' valuation, the disparity of school revenue among rich arid poor school

districts, tends to increase with the passage of time. _In order to remedy

this situation, the different budget limit may need to be specified

inversely in.relation to the district wealth. Thus, the relationship of

district wealth to budget expansion needs further study.-

12.8
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